S2
. PCB concentration added to the sediment of the different treatments at start of the bioassay. PCB concentrations are on a dry weight (DW) basis. The 0% PE A treatment has similar background quantities spiked for all ten congeners. The 0% PE B treatment has elevated concentrations of five of the ten congeners spiked to the sediment. These five congeners are also extra spiked to the 0.05% DW PE treatment and 0.5% DW PE treatment, to compensate for the anticipated chemical dilution by the PE, thus representing the infinite source scenario. a) Based on evaluation of the first three terms in Eq. 1 of the main manuscript. The model used variable values from the actual experiments, established default parameters for uptake from water and sediment, [6] [7] [8] [9] and optimized parameters for ingestion rate (IR) and plastic-gut fluid exchange coefficient k 1 .
PCB
b) Omitted due to detection problems.
S4
Figure S1
. Schematization of the four treatments. ∑PCB concentrations are the sum of 5 congeners representing the respective scenario, in µg/kg DW. Concentrations per congener can be found in Table S1 . Figure S8 . Average PCB concentration on PE in the sediment-PE mixture. Panel A: at t=0. Panel B: at t=28 days. At t=0 these PCB concentrations on the PE were calculated from the concentration in the porewater, determined using triplicate POM passive samplers that equilibrated with the sediment mixture, K POM and K PE . At t=28 d the PCB concentrations on the PE ± SE were calculated from the concentration in the sediment, which was for each treatment in quintuplicate, K OM and K PE by Eq. S2-5. Where error bars are invisible they are small and thus lie behind the markers. S10 Figure S9 . Average PCB concentrations ± SE in lugworms (lipid normalized) after exposure to the different treatments and their background PCB concentrations before start of the exposure assay. Left panels: PCB congener spiked equally in all treatments representing the CD (chemical dilution) scenario. Right panels: PCB congener extra spiked in the treatments with PE and the 0% PE B treatment to correct for the dilution mechanism representing the IS (infinite source) scenario. Where error bars are invisible they are smaller than the markers.
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Supporting information -Materials and methods
Materials. Polyethylene (PE, green fluorescent UVPMS-BG, spherical, diameter 10 -180 µm, density 0.94 kg/L) was purchased from Cospheric, Santa Barbara, USA. PE polymer identity was confirmed by FTIR (ThermoFisher, iN10 MX). For microscope images and particle size distributions of the PE the reader is referred to the publication by Velzeboer et al. 4 Polyoxymethylene sheets (POM, 76 µm thickness) from CS Hyde Co (Lake Villa, IL, US) were used as passive samplers as in earlier studies. PE was added to the sediment, accomplishing plastic concentrations of 0, 0.05 and 0.5 % DW, which are within and above the range found in the marine environment, respectively.
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Subsequently, the sediment-plastic mixture was spiked with the PCB congeners. 
Calculation of C PW, t=28 , K OM , K PE , C PE , C OM , BSAF, BPAF and BAF
Concentrations of PCBs on polyoxymethylene passive samplers (C POM ) were used to determine porewater concentrations of PCBs (C PW,t=0 ), at the start of the experiment. This was done by using the partitioning coefficients to POM in table S2 (K POM ) from Hawthorne et al. 1 and Eq. S1:
, =0 = Eq. S1
From the concentrations in the sediment and the porewater in the 0% PE treatments at the start of the experiment, respectively C SED,total and C PW,t=0 , the partitioning coefficient to OM (K OM ) could be calculated by using Eq. S2:
Eq. S2
in which f OM is the fraction OM in the 0% PE treatments at t=0.
S13
Similarly, from the concentrations in the sediment and the porewater in the treatments with PE at the start of the experiment, respectively C SED,total and C PW,t=0 the partitioning coefficient to PE (K PE ) could be calculated by using Eq. S4:
Eq. S3
in which f OM is the fraction OM in the treatments with PE at t=0, K OM is the partitioning coefficient to OM as calculated in Eq. S2 and f PE is the fraction PE in the sediment of the treatments with PE.
The above equations show how from measured concentrations in sediment and porewater at t=0 Eq. S4
in which C SED,total is the concentration of PCBs in the total sediment mixture, including organic matter (OM) and polyethylene (PE) at t=28 d. To verify whether porewater concentrations were sufficiently constant during the 28 d assay, we compare C PW,t=28 (Eq. S4, Fig. S3 ) with C PW,t=0
(Eq. S1, Fig. 1 ). The constant partitioning between sediment organic matter, PE and sediment porewater over 28 d was confirmed by the excellent agreement between C PW,t=0 and C PW,t=28 as illustrated in Fig. S4 .
The PCB concentration on the PE, C PE can be calculated at t=0 and t=28 with Eq. S5:
with C PW being the concentration of PCBs in the porewater at either t=0 or t=28 (Eq. S1 or S4) and K PE the partitioning coefficient to PE (Eq. S3). Similarly, the PCB concentration on the OM, C OM can be calculated with Eq. S6:
with C PW being the concentration of PCBs in the porewater at either t=0 or t=28 (Eq. S1 or S4) and K OM the partitioning coefficient to OM (Eq. S2).
After the 28 days exposure assay, PCB concentrations in the tissue of the lugworms were determined and normalized on the lipid concentration in the tissue (C lip ). Biota to sediment accumulation factors (BSAFs) normalized on lipids and sediment OM were subsequently calculated by using Eq. S7:
in which C OM is the PCB concentration in OM of the sediment, calculated before by Eq. S6.
Likewise, the new metric; biota plastic accumulation factor (BPAF), was calculated by using Eq. S8:
with C PE being the PCB concentration on PE, calculated by Eq. S5. Correspondingly, bioaccumulation factors were calculated from the PCB concentration in the lipids, C lip , and in the porewater, C PW , with Eq. S9:
Biodynamic model for leaching of chemicals from plastic
The model description below follows the description provided by Koelmans et al. 8 Koelmans et al. 7, 8 prey species, to the organism during gut passage. Note that for species like fish, weight usually is expressed as wet weight (WW), in which case IR t also is based on wet weight. The transferred concentration from plastic during gut passage (GP), C PLR,t , (µg/g) is dynamically modelled using (see Koelmans et al. 7 for detailed derivation):
Eq. S11
In which k 1 and k 2 (d -1 ) are forward and backward first order rate constants describing the transport between plastic and biota lipids, GRT is gut residence time (d), C PL and C L,t (µg/g) are the chemical concentrations in the ingested plastic particle and the biota lipids at the moment of ingestion (i.e. , = , / , µg/g), and M PL and M L are the mass of plastic and lipids in the organism respectively (g). Eq. 11 can be rewritten as: Eq. S13
If GRT is constant, also A PL is constant over time. Combination of equations 10, 12 and 13 and using , = , / , yields the mass balance equation for bioaccumulation:
Eq. S14
for which the following steady state solution (body burden at steady state, C B SS ) can be calculated:
Eq. S15
The steady state concentration thus reflects the balance between rates for dermal uptake, uptake by food and uptake by plastic ('carrier') all in the numerator, versus 'cleaning' by plastic ingestion and chemical loss, which are covered by the denominator. The analytical solution to Eq.
14 is (Koelmans et al, 2014):
The time required to reach 95% of steady state (t SS ) can be approximated as three times the time constant of the system (1-e -3 ):
Eq. S17
S17
We modeled bioaccumulation at 28d using the analytical solution of Eq. S10 and measured values for C PW , C SED , C PL S SED and S PL . The relative share of an uptake pathway (either term 1, 2 or 3 in Eq. S10) was quantified as the ratio of the magnitude of that term, and that of the sum of all three uptake terms.
Parameters
Parameters and variables for the experimental treatments 0 % PE B, 0.05% PE and 0.5% PE,
were taken from the experimental data and literature and are provided in Table S4 . S18 DW 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 -species dry weight fraction(a) DW 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 -species dry weight fraction(a) DW 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 -species dry weight fraction(a) 
